This study compared pressure fields by 4-dimensional (4D), velocity-encoded cine (VEC) cardiac magnetic resonance imaging (CMR) with pressures measured by the clinical gold standard catheterization. Thirteen patients (n ¼ 7 male, n ¼ 6 female) with coarctation were studied. The 4D-VEC-CMR pressure fields were computed by solving the Pressure-Poisson equation. The agreement between catheterization and CMR-based methods was determined at 5 different measurement sites along the aorta. For all sites, the correlation coefficients between measures varied between 0.86 and 0.97 (p < 0.001). The Bland-Altman test showed good agreement between peak systolic pressure gradients across the coarctation.
Riesenkampff et al.
S E P T E M B E R 2 0 1 4 : 9 2 0 -6 CMR Pressure Fields in Coarctation relative local pressure differences over the cardiac cycle ( Figures 1B to 1F) . Therefore, the pressure computation algorithm requires a calibration with a known absolute pressure profile over time at a given location in the target vessel. In our study, the reference location was chosen to be in the ascending aorta (location 1, Figure 1A ). Calibration was performed in 2 ways: Statistical testing accounted for the fact that, in each patient, multiple measurements were performed at 6 different locations along the aorta. In addition, the measurements at the position used for calibration (location 1, Figure 1A ) have been excluded to avoid an underestimation of errors. Riesenkampff et al.
The agreement between catheter and CMR mea- found that a sample size of 9 patients is necessary for this study.
The patient characteristics are given in Table 1 .
After diagnostic catheterization, 10 patients received the implantation of a stent, 1 patient received a balloon angioplasty, and in 2 patients, no treatment was judged to be necessary ( Table 1) .
The dynamic pressure profiles obtained by cathe- it is easy to conduct and is fully noninvasive. *Blood pressure was measured on the right upper arm with the Riva-Rocci (RR) method: systolic/diastolic (mean). †Gradients were measured between peak systolic pressure values at locations 2 and 6 ( Figure 1A ).
However, the previous studies did not take the timing difference of peak systolic pressures along the aorta into account (2). This patient-specific time shift, depending on the patient's size and vessel compliance, is related to the pulse wave velocities that exist in the investigated vessel segment. In CoA, the compliance of the aorta can be decreased and further affected by scars after surgery and/or stent implantation. In addition, in the clinical routine, systolic pressure gradients by catheterization are typically measured as peak-to-peak gradients. For these reasons, we accounted in our study for the timing differences of peak systolic pressures at the different locations.
The study was performed in a cohort of 13 patients with CoA that had moderate pressure gradients. 
